In this study, we examine the approximate solutions of complex differential equations in rectangular domains by using Euler polynomials. We construct the matrix forms of Euler polynomials and their derivatives to transform the considered differential equation to matrix equation with unknown Euler coefficients. This matrix equation is also equivalent to a system of linear algebraic equations. Linear system is solved by substituting collocation points into those matrix forms to get the unknown Euler coefficients. Determining these coefficients provides the approximate solutions of the given complex differential equations under the given conditions.
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Complex differential equations arise from many important applications in physics, engineering, applied science, etc. Vibrations of a one-mass system with two DOFs (degree of freedom) are a good example to illustrate the one of the many implementations of them. Complex differential equations have been tried to solve by some techniques [1] - [4] . However, it is not always possible to have the solution of these differential equations explicitly. So, researchers need some numerical techniques to cope with difficulties generated from the structure of complex differential equations. Collocation methods are one of the well-known methods for solving many differential equations [5] - [10] and they are also useful for complex differential equations.
This paper offers Euler matrix method for solving linear complex differential equations with variable coefficients in a rectangular domain such as: 
which is the truncated Euler series of the unknown function () fz. In order to determine the Euler coefficients n f , we use the collocation points [5] , [6] :
where , 0,1, , ,.
Revision of Euler Polynomials and Operational Matrix Review Stage
The classical Euler polynomials   n Ex are defined as [11] - [13] :
The first few Euler polynomials are:
They also satisfy the relations:
If we define the Euler vector
, we can write the following relation by means of the property (9)
M is called the operational matrix of differentiation. Note that if we use the complex variable z instead of the real variable x in the matrix relation (13), we get the same result since the well-known
Ex can be constructed as:
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Method of Solution
Thus, by considering the Eq. (14) we can get
Using the collocation points
, the matrix relation (17) becomes
where
where 
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Substituting the collocation points 
One can also obtain the corresponding matrix form for the given conditions (2) by using the relation (17) as follows: and the matrix F can be uniquely determined. Thus the mth -order complex differential equation with variable coefficients (1) with the given conditions (2) has a unique solution. This solution is given by the truncated Euler series (3). For stability analysis of differential equations, we refer to [14] 4. Examples 
        
0.6666 0.2222 0.3425 0.7407 1.0000 0.5000 1.0000
1.0000 1.0000 1.7500 1.0000
According to (27), we obtain the coefficients matrix 1.7346 0.0555 1.0000 1.0000 0.5000 1.5000
1.0000 2.0000 3.7500 0.2500
For the initial condition   
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Also, we can write matrix forms of initial conditions as follows: 
The exact solution is given as 
Conclusions
Complex differential equations are very complicated to obtain an analytic solution. So, researchers need to use some numerical methods to deal with them. We here offer Euler operational matrix method for solving high order complex differential equations with variable coefficients. Using collocation points with this method yields good results as in the given examples. Especially, if the considered problems have exact solution which is a polynomial of degree or less than ,then we can obtain the exact solution. In other cases, we can also have the approximate solutions which are compatible with the solution of the considered problem. 
